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Objective: to study the primary patency rates of angioscopically controlled thromboendarterectomies of the superficial
femoral artery.
Design: prospective open study.
Methods: between 1990 and 1995, femoropopliteal thromboendarterectomies were performed in 63 patients (41 male, 22
female). Postoperative follow up was performed at 3- to 6-month intervals using non-invasive pressure measurements
plus IVDSA at 1 year.
Results: eight patients were not evaluable, leaving 55 patients eligible for follow-up analysis. Postoperative complications
(arteriovenous fistulas, false aneurysms) were observed in 5.4% of patients. Immediate perioperative occlusions occurred
in 7.3%, early occlusions in 21.8% and late occlusions in 16.4% of all cases. The mean follow-up was approximately 57
months. The mean primary patency rate at 5 years was 44.5% (28 patients with the superficial femoral artery still open).
Six patients died during the follow-up period.
Conclusions: in contrast to the very positive reports found in recent literature, this prospective study shows a lower five-
year patency rate for semi-closed femoropopliteal thromboendarterectomy than for bypass grafting. Thromboendarterectomy
cannot be considered as a standard procedure in revascularisation of the femoropopliteal region.
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Introduction terms of the patency rate, this procedure is comparable
to the femoropopliteal grafting procedure.1,4,11,12,31,32
Semi-closed thromboendarterectomy of the superficial
femoral artery, first described by Dos Santos in 1944,
has become less common since the mid-seventies,
following reports of unsatisfactory 5-year patency rates Material and Methods
by various study groups.6,14 In the aortoiliac region,
our studies demonstrated good patency rates20,21 using Between 1990 and 1995, 63 patients (41 male, 22 female)
semi-closed thromboendarterectomy with angioscopic were treated with a semi-closed thrombo-
control and endovascular treatment if required. This endarterectomy of the superficial femoral artery. All
present study was conducted in order to define the patients underwent preoperative non-invasive laborat-
potential role of this procedure in the treatment of ory tests in order to determine the lower extremity
stenoses and occlusions of the femoropopliteal region. pressure based on the ankle–brachial index. In ad-
Unfortunately, randomisation between semi-closed dition, all patients received an arteriography (DSA) in
thromboendarterectomy or bypass grafting was not order to define the specific vascular anatomy and to
possible, since semi-closed femoropopliteal thrombo- assess the run-off status.
endarterectomy was not feasible in all patients. Re- The decision for a thromboendarterectomy was
cently, various study groups have reported promising made according to the same criteria as for an above-
results using this method and have concluded that, in knee femoropopliteal bypass; i.e. a long occlusion
(>10 cm) of the superficial femoral artery, claudication
with a limited walking distance of less than 100 meters
* Please address all correspondence to: P. Heider, Department of (Fontaine grade IIb, chronic limb ischaemia) and allVascular Surgery, University Hospital rechts der Isar of the Technical
University Munich, Ismaningerstr. 22, D-81675 Munich, Germany. higher grades of chronic limb ischaemia.
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Fig. 3. Kaplan–Meier plot of primary patency data of the semi-9.1%
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closed femoropopliteal thromboendarterectomy.
Fig. 1. Indications for femoropopliteal thromboendarterectomy.
(F) Claudication; (D) rest pain; (E) tissue loss; (G) acute occlusion. step was attached using single stitches. If the an-
gioscopic examination showed residual plaques or
flaps of intimal tissue, these were removed endo-
vascularly using micro-instruments or special micro-
curettes, until a continuously smooth inner surface of
the artery was observed. Postoperatively, non-invasive
investigations (the measurement of lower extremity
pressure) were performed and then at three-month
intervals for the first year and then yearly. At the
end of the first year, an intravenous angiogram was
performed. Recurrent occlusion was suspected if there
was a worsening of symptoms or a decrease in pres-
sures. Suspected restenosis or occlusion was confirmed
by arteriography.
For platelet function inhibition every patient re-
ceived a single dose of 300 mg aspirin once daily. The
statistical analysis was performed using Stat View 4.5Ò
(Abacus Concepts, Berkeley, CA, U.S.A.). Kaplan–
Meier life-tables were calculated, using a proportional
hazards analysis.
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Fig. 2. 5 year results of semi-closed femoropopliteal thrombo-
endarterectomy. (F) Immediate occlusion; (D) early occlusion; (E)
late occlusion; (G) open occlusion of femoral artery; (;) SFA with Results
stenosis.
The indication for the procedure was claudication in
27 patients (49.1% with arterial occlusive disease stageThe technical procedure included the preparation
of the common femoral artery in the region of the IIb), arterial occlusive disease stage III in five patients
(9.1%) and arterial occlusive disease stage IV in 21bifurcation of the superficial femoral artery, as well as
the preparation of the above-knee popliteal artery. The patients (38.2%). In two patients (3.6%) the semi-closed
thromboendarterectomy was performed followingsemi-closed thromboendarterectomy was performed
with angioscopical control. The ringstripping was per- acute occlusion of the superficial femoral artery as a
complication of a PTA. The mean patient age was 69formed from the proximal to the distal arteriotomy
with home-made circular-shaped instruments, chosen years (–9.9 years). Perioperative complications con-
sisted of two false aneurysms and an arteriovenousaccording to the vessel’s diameter. The arteriotomies
of the common femoral artery at the point of transition fistula, all of which required a second operation. Six
patients died during the follow-up period.to the superficial femoral artery, as well as of the
popliteal artery, were closed with a patch-plasty (Da- Immediate occlusions occurred in 4 patients (7.3%),
early occlusions within the first year appeared in 12cronÒ-patch). Whenever necessary, the distal intimal
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patients (21.8%) and late occlusions were diagnosed patients. The often implemented radiological criteria,
in nine patients (16.4%). All these patients underwent which include the ‘‘candle light phenomenon’’ (a taper-
a femoropopliteal bypass procedure with a PTFEÒ- ing of the artery in an occlusion and thus perhaps
graft and were excluded from further analysis. During an indicator for a recent occclusion), are not reliable
the follow-up period, a haemodynamically significant indicators for the feasibility of a semi-closed thrombo-
restenosis was seen in two patients (3.6%). In 28 endarterectomy.21,22 In duplex-ultrasound studies ex-
patients (50.9%) the superficial femoral artery was still amining the wall layers surrounding the occlusion and
open at the end of the follow-up period. the proximal vascular region, no prognostic char-
Eight patients were lost during follow-up and, since acteristics for the feasibility of performing a semi-
no status of patency could be obtained, excluded from closed femoropopliteal thromboendarterectomy13,22
further analysis. The mean primary patency rate was could be defined. In one of our prospective studies,
44.5% in 57 months. At the end of the follow-up period cases which appeared favourable on angiography were
the superficial femoral artery was still open in 16 often associated with a hard, transmural athero-
patients originally diagnosed with claudication (ar- sclerotic infiltration. This made a thrombo-
terial occlusive disease stage 2b, 28.8%) and in 12 endarterectomy, particularly in the second third of
patients originally diagnosed with arterial occlusive the superficial femoral artery, impossible, even if the
disease stage 4 (21.6%). infiltration was of short length.22
Endovascular ultrasound does not provide satis-
fying results when evaluating the arterial wall.25 Intra-
operative examinations following thrombo-
Discussion endarterectomy are also questionable. In addition, an-
gioscopy is not a completely reliable method, as dem-
The advantages of semi-closed thrombo- onstrated by the occurrence of one iatrogenic
endarterectomy with patch-plasty in the femoral re- arteriovenous fistula and two false aneurysms. These
gion, as well as in the popliteal region, consist in complications were probably due to accidental per-
the preservation of autogenous vascular material, the foration of the vessel wall. Completion of angioscopyrestoration of the normal vessel-diameter and a de-
with endovascular treatment is time-consuming andcrease in the risk of infection. An additional benefit
technically very demanding. The fluid-volume load ofmay be the preservation of vascular compliance.27
the patient must be taken into consideration. DueTwelve months after implantation, Dacron grafts dis-
to the intraoperative controls and the difficulty ofplay a 3- to 7-fold lower compliance than arterial
endovascular treatment, the length of the operationvessels following thromboendarterectomy.24 The ad-
was substantially prolonged, averaging 140 minutes.ventitia which remains after a thromboendarterectomy
A necessary change in operative strategy, as describedexhibits a high concentration of r-tPA (recombinant
by Eikelboom et al. in 11% of cases,11 further extendstissue plasminogen activator) and thus a high level
the operating time. In the current study, a thrombo-of fibrinolytic activity. Without a doubt, an artery
endarterectomy was not feasible in nine cases, whichfollowing thrombendarterectomy shares many of the
is consistent with the results of Eikelboom et al.11,12characteristics of a blood vessel as regards the fib-
Early occlusions are due to technical errors resultingrinolytic qualities. Because it is almost equivalent to
in thrombosis. However, the main problem withthe original vessel, the shape, length, diameter and
thromboendarterectomy remains subsequent intimalanatomic position of the endarterectomised vessel –
hyperplasia, which cannot be sufficiently influencedas well as its continuation to the distal vascular system
by medical therapy.3,5,24 Semi-closed thrombo-– are optimal. Complete re-endothelialisation fol-
endarterectomy may become a useful method for treat-lowing thromboendarterectomy is rarely possible.
ing arterial occlusions when it becomes possible toHowever, a punctiform auto-endothelial cell seeding,
influence reactive myointimal hyperplasia with med-starting from multiple small branches, may occur.3,10
ical therapy. This also applies to mechanical atherec-As shown in Table 1, widely differing patency rates
tomy methods.have been reported following femoropopliteal semi-
Contrary to the positive reports found in recentclosed thromboendarterectomy. However, all of these
literature (mean primary patency rates up to 75% instudies were performed retrospectively and are
five years).12,31 this prospective study shows a lowertherefore of limited value. Because a thrombo-
five-year patency rate for semi-closed disobliterationendarterectomy is not always feasible and no reliable
of the femoropopliteal region compared to establishedcriterion exists to determine feasibility, the studies
shown in Table 1 always included pre-selected bypass-methods, i.e. 57–70% for above-knee grafts in
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Table 1. Comparison of the patency rates in recent literature (patency rates in %).
Author (reference) year n months (%)
Long-term results
1 12 24 36 48 60 (follow-up range)
Lorentzen J. E.15 1980 63 44 26 26 (120 months)
Donders H. P. C.7 1980 142 44 44 (>60 months)
Wagemann W.30 1981 218 73 73 (30 months)
Balzer K.2 1982 1748 68 26 (120 months)
Shook C. D.19 1984 58 88 88 (3 to 24 months)
Feldhaus R. J.9 1985 18 94 75 75 (>60 months)
Wagner W.31 1989 330 99 91 87 83 80 73 38 (120 months)
Alemany J.1 1992 209 92 80 80 (36 months)
v.d. Heijden12 1993 259 71 38 (120 months)
Bonatti J.4 1993 407 46 35 (120 months)
Own results 1995 55 44 44 (54 months)
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